We initiate the study of extended bicolorings of Steiner triple systems (STS) which start with a k-bicoloring of an STS(v) and end up with a kbicoloring of an STS(2v+1) obtained by a doubling construction, using only the original colors used in coloring the subsystem STS(v). By producing many such extended bicolorings, we obtain several infinite classes of orders for which there exist STSs with different lower and upper chromatic number.
Appendix
In this appendix we list all the factorizations F which characterize all the extended colorings shown in section 3 of the paper. In the following, until table 21, we will insert the color classes before of the factorizations F. All the color classes for the tables 22, 23,24,25 and 26 are defined at page 7.
BSTS(27)
Color classes: X1 = {1, 2, 14, 15, 16, 17}, X2 = {3, 4, 5, 6, 7, 18, 19, 20, 21} and X3 = {8, 9, 10, 11, 12, 13, 22, 23, 24, 25, 26 Color classes: X1 = {1, 2, 14, 15, 16, 17, 18, 19, 20}, X2 = {3, 4, 5, 6, 7, 21} and X3 = {8, 9, 10, 11, 12, 13, 22, 23, 24, 25, 26 
BSTS(43)
Color classes: X1 = {1, 2, 3, 4, 5, 22, 23, 24, 25, 26}, X2 = {6, 7, 8, 9, 10, 11, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36}, X3 = {12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 37, 38, 39, 40, 41, 42 10  11  12  13  14  15  16  17  18  23 32 22 33 22 39 22 37 22 43 22 38 22 41 30 37 34 39  24 33 25 32 23 42 23 38 23 39 23 43 23 40 31 38 33 42  22 34 23 34 24 40 24 41 24 42 24 39 24 37 27 39 32 41  26 35 24 36 25 41 25 42 25 37 25 40 25 38 32 43 31 40  25 36 26 31 26 37 26 43 26 38 26 42 26 39 29 41 30 43  28 37 28 40 33 38 31 39 28 41 29 37 30 42 28 42 27 38  29 38 29 39 34 43 32 40 29 40 30 41 31 43 22 40 23 37  30 39 30 38 27 29 27 28 27 33 27 34 27 35 23 26 22 24  31 41 35 37 28 30 29 36 32 34 33 35 34 36 24 25 25 26  27 42 27 43 31 36 30 35 31 35 32 36 28 33 33 36 29 35  40 43 41 42 35 32 33 34 30 36 28 31 29 32 34 35 28 36  19  20  21  36 42 38 36 36 40  35 41 35 39 34 38  33 39 33 37 33 43  32 37 32 42 32 39  28 43 30 40 27 37  27 40 27 41 26 41  24 38 25 43 22 25  23 25 24 26 23 24  22 26 22 23 29 30  30 31 29 31 28 35  29 34 28 34 31 42   table 18 Color classes: X1 = {1, 2, 3, 4, 22, 23, 24, 25, 26}, X2 = {5, 6, 7, 8, 9, 10, 11, 12, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37}, X3 = {13, 14, 15, 16, 17, 18, 19, 20, 21, 38, 39, 40, 41, 42 10  11  12  13  14  15  16  17  18  27 42 27 24 38 23 38 22 38 26 38 25 38 35 38 24 38 36  28 41 28 38 39 32 39 24 39 34 39 23 39 22 39 25 39 27  29 39 29 43 40 24 40 23 40 22 40 26 40 28 40 36 40 35  30 43 30 42 41 25 41 26 41 24 41 22 41 32 41 23 41 34  31 40 31 39 42 26 42 25 42 23 42 35 42 37 42 22 42 33  32 38 32 40 43 22 43 33 43 25 43 24 43 31 43 26 43 23  33 23 33 26 31 33 32 34 33 35 34 36 27 36 35 37 28 37  34 26 34 25 30 34 31 35 32 36 33 37 29 34 34 27 30 32  35 25 35 22 29 35 30 36 31 37 27 32 30 33 28 33 29 31  36 22 36 41 28 36 29 37 27 30 28 31 23 26 29 32 22 24  37 24 37 23 27 37 27 28 28 29 29 30 24 25 30 31 25 26   19  20  21  38 34 38 33 38 30  39 36 39 37 39 26  40 33 40 25 40 27  41 31 41 35 41 37  42 24 42 32 42 34  43 35 43 34 43 36  27 29 28 30 29 33  30 37 27 31 31 32  28 32 29 36 28 35  23 25 24 26 22 25  22 26 22 23 23 24   table 19 Color classes: X1 = {1, 2, 3, 4, 22, 23, 24, 25, 26, 27}, X2 = {5, 6, 7, 8, 9, 10, 11, 12, 28, 29, 30, 31, 32, 33, 34, 35}, X3 = {13, 14, 15, 16, 17, 18, 19, 20, 21, 36, 37, 38, 39, 40, 41, 42 Color classes: X1 = {1, 2, 3, 4, 22, 23, 24, 25, 26, 27}, X2 = {5, 6, 7, 8, 9, 10, 11, 12, 28, 29, 30, 31, 32, 33, 34, 35, 36}, X3 = {13, 14, 15, 16, 17, 18, 19, 20, 21, 37, 38, 39, 40, 41, 42 2, 3, 4, 46, 47, 48, 49}, X2 = {5, 6, 7, 8, 9, 10, 50, 51, 52, 53, 54, 55, 56, 57}, X3 = {11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69}, X4 = {24, 25, 26, 27, 28, 29, 30, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 45, 70, 71, 45, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91} .
BSTS(99)
Color classes of Table 23 : , 7, 8, 9, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61}, X4 = {10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77} e X5 = {30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99}. Color classes of Table 24 : X1 = {1, 2, 3 4, 5, 50, 51, 52} X2 = {6, 7, 8, 9, 10, 11 53, 54, 55 56, 57, 58 59, 60, 61 62, 63}, X3 = {12, 13, 14, 15, 16, 17 18, 19, 20 21, 22, 23 24, 25, 64 65, 66, 67 68, 69, 70 71, 72, 73 74, 75}, X4 = {26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99}. Color classes of Table 25 : X1 = {1, 2, 50, 51, 52, 53, 54, 55} X2 = {3, 4, 5 6, 7, 8, 9, 10, 56, 57, 58, 59}, X3 = {11, 12, 13, 14, 15, 16, 17 18, 19, 20 21, 22, 23 24, 25, 26, 27, 28, 60, 61, 62, 63 64, 65, 66, 67 68, 69, 70 71, 72, 73 74, 75, 76 77, 78, 79}, X4 = {29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99}. Color classes of Table 26 : X1 = {1, 2, 50, 51, 52, 53, 54, 55 56, 57, 58, 59} X2 = {3, 4, 5, 6, 7, 8, 9, 10}, X3 = {11, 12, 13, 14, 15, 16, 17 18, 19, 20 21, 22, 23 24, 25, 26, 27, 28, 60, 61, 62, 63 64, 65, 66, 67 68, 69, 70 71, 72, 73 74, 75, 76 77, 78, 79}, X4 = {29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 80, 81, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99}. BSTS (91) 
